<]
TUDelft

Delft University of Technology

Document Version
Final published version

Citation (APA)
Henares, S., Bloemsma, M. R., Donselaar, M. E., & Weltje, G. J. (2018). High resolution reservoir quality prediction from
cores by multifaceted analysis: A Carboniferous example from the Dutch offshore. 29-29. Abstract from 2018 WGSG 1V,
Dublin, Ireland.

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright

In case the licence states “Dutch Copyright Act (Article 25fa)”, this publication was made available Green Open
Access via the TU Delft Institutional Repository pursuant to Dutch Copyright Act (Article 25fa, the Taverne
amendment). This provision does not affect copyright ownership.

Unless copyright is transferred by contract or statute, it remains with the copyright holder.

Sharing and reuse

Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without
the consent of the author(s) and/or copyright holder(s), unless the work is under an open content license such as
Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.



High-resolution reservoir quality prediction from cores by multifaceted
analysis: a Carboniferous example from the Dutch offshore

. * . .
Saturnina Henares® , Menno R. Bloemsma?, Marinus E. Donselaar™?, and Gert Jan WeItJe1

*saturnina.henares@kuleuven.be

I Division of Geology, KU Leuven, Celestijnenlaan 200e, 3001 Leuven, Belgium

2 Tata Steel Europe, Centre of Expertise Iron Making, PO box 10000, 1970 CA I/muiden, The
Netherlands

? Department of Geoscience and Engineering, Delft University of Technology, Stevinweg 1, 2628 CN
Delft, The Netherlands

In Reservoir Quality (RQ) studies, only cores provide an intact sample of the sedimentary rock, which
permits various parameters, such as mineralogical composition, texture, diagenetic alterations and
porosity-permeability distribution to be measured. However, state-of-the-art routine core analysis
(RCA) workflow for RQ prediction is still based on a mere collection of such measurements acquired
with different analytical techniques and at different resolutions/scales. This protocol does not
include operator-bias evaluation and usually fails at integrating the continuous sedimentological
core description with spot measurements on plugs and thin sections. Moreover, RCA data rarely
have verified uncertainty specifications, thus hampering statistically-rigorous extrapolation of spot
measurements such as petrographic description, to the entire reservoir volume.

Because many sediment properties are interrelated, e.g. porosity is governed by grain size
distribution, which in turn is related to mineralogical composition with a specific chemical
expression, an integrated analysis of all these data is the best way to understand and predict their
behaviour. Non-destructive, in-situ hyperspectral X-ray fluorescence core-scanning (XRF-CS)
technology provides a spatially continuous, cm-scale “big-data” environment in which the
relationship between the different variables can be statistically explored.

Based on this approach, we have integrated the sedimentological description of a fluvial
Carboniferous core with the quantitative petrographic and chemical (i.e. inductively coupled plasma
optical emission spectrometry) analysis and plug-derived poro-perm measurements, using the XRF-
CS output. The calibration (Weltje & Tjallingii, 2008; Weltje et al., 2015; Bloemsma, 2015) and
multivariate statistical analysis of these integrated data allowed us to identify the different
diagenetic zones affecting reservoir quality, and to predict their occurrence across three different
reservoir intervals. This is the first step of the so-called Integrated Core Analysis (ICA) workflow that
we are developing, which intends to overcome some of the main abovementioned issues.
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